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PREFACE 


This study examines the interaction between foreign inflation and domestic 
prices. It deals with the theoretical relationships and examines some of the 
relevant data for Canada in the 1960s. While some of the presentation assumes 
familiarity with elementary economic and mathematical principles, it is hoped 
that the general reader will be able to follow the main argument with little 
difficulty. 


The study was conducted in the period 1970-71 largely while the author was 
a member of the research staff of the Prices and Incomes Commission in Ottawa. 
Further work was supported by the University of British Columbia research 
committee. The author is indebted for advice to several members of the PIC 
research staff, in particular its director, Dr. John G. Cragg, and to several 
anonymous referees. Research assistance was provided by Richard Lesage. 
Acknowledgement must also be made of the generous assistance of the staff of 
the Input-Output Research and Development Section of Statistics Canada who 
provided the original unpublished data for chapter 4 and who performed the 
initial matrix inversions necessary to subsequent work. 
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FOREWORD 


The research staff of the Prices and Incomes Commission has produced a 
number of research papers on various aspects of inflation in the Canadian 
economy. This paper by Michael Kelly, The Short-Run Impact of Foreign 
Inflation on Canadian Prices, is one of this series. 

The study brings the problem of inflation out of isolation as a purely domestic 
phenomenon as it attempts to link inflation in foreign countries to increases in 
domestic price levels. This linkage of prices, if it does exist, is particularly rele- 
vant to Canada, situated as she is, next door to the U.S. “super-economy’’. To 
what extent, price movements in Canada are determined by price movements in 
the United States (and therefore beyond our control) is of prime importance to 
policy makers in designing effective measures, whether they be fiscal or monetary 
instruments, or wage-price controls, to combat inflationary pressures arising 
within our borders. 

In his first chapter, the author presents a short introduction to his study. His 
aim is to identify the phenomenon known as “imported inflation’”’, and to trace 
the mechanism that links two economies, in this case Canada and the United 
States. Chapter 2 describes two models in which foreign and domestic prices 
may be observed to move together. These models are (1) a pure competitive 
model, and (2) an administered price model. Because the application of a purely 
competitive model to the real world is of dubious value, the administered price 
hypothesis is chosen for testing. 

When prices are set or administered, price changes should only occur in 
response to changes in the costs of production, i.e., the prices of inputs to the 
firm, and the resulting changes in the price of the final commodity may be said 


to be of the “cost-push” variety. Thus, if we can determine the share of imported 
inputs in the total value of output, and observe the changes in these foreign 
prices, we should be able to calculate the resulting change in the domestic price 
due to foreign cost-push. This calculation will give a measure of imported infla- 
tion for the particular commodity. If this process were repeated for every com- 
modity with foreign content, we could determine the amount of foreign inflation 
in the whole economy. 


To perform the calculations, the author uses data from the 1961 Input-Output 
Table for Canada (chapter 3), which details the import content of various 
commodities. It was necessary, because of data limitations, to apply U.S. prices 
to all imports, regardless of origin. But since U.S. imports account for such a 
substantial proportion of total imports, little is detracted from the basic argu- 
ment. It is also true that this country as a whole is much more concerned with 
on-going inflation in the U.S. than abroad. Results were obtained for a 10-year 
period, 1959-69, which encompasses the most recent inflationary burst in the 
North America economy. 


In chapter 4, the author lists various patterns of response to cost-push 
arising from changes in U.S. import prices. These price responses are also com- 
pared to a simple “common market” model in which Canadian output prices 
move with U.S. output prices (rather than moving with prices of imports into 
Canada from the U.S.). The latter approach actually appears to produce more 
significant results than the cost-push analysis. It suggests that increases in the 
prices of imports from the U.S. as inputs are not the main vehicle of transmission 
of foreign inflation into Canada. 


Chapter 5 offers some opinions on the resultant impact of imported infla- 
tion. Without a doubt, the existence of this price linkage has severe policy im- 
plications to those seeking to counteract inflation in our own country. It also 
offers some suggestions regarding the appropriateness of our exchange rate 
policy over the last decade and the value of a flexible exchange rate system in 
alleviating many of the conflicting effects produced by traditional deflationary 
measures in a country highly susceptible to foreign price movements. 


It may seem strange to some that a high-quality research study should involve 
the exploration of a hypothesis that turns out not to give an adequate account 
of the processes involved in the economy. But this is, in fact, how much of the 
advance of knowledge proceeds: by eliminating possibilities that might seem to 
have some plausibility, the range of uncertainty about how economic processes 
operate is reduced and concentration can be placed on the more promising, re- 
maining avenues. It is in this spirit that Kelly’s work was done and that the 
Commission feels the study is of substantial interest. 

It is to be noted that the findings and conclusions of the study are the author’s 
own. While the Commission finds that this is an interesting and useful study, it 
is not to be presumed that the Commission either agrees or disagrees with the 
findings of the author. 
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chapter one 


INTRODUCTION 


In the current debate on the causes and effects of inflation in Canada, the 
behavior of prices in other countries inevitably enters. It is relevant not only as 
a standard of performance but also as a potential contributary source of Cana- 
dian price level movements. The term “imported inflation” conveys the gist of 
the phenomenon. It refers to increases in price levels at home which are induced 
by similar increases abroad. The extent to which this phenomenon explains 
Canadian inflation is important in determining appropriate counter-inflationary 
policies for Canada. The feasibility and desirability of various policy options 
depend upon how Canadian prices interact with foreign prices. 

Over the long term inflation in Canada has followed that of its major trading 
partners. But while the pattern has been similar it has been far from identical. 
Short-term divergences have been at times substantial and individual prices 
and indexes of sub-groups have moved in a fashion which suggests that Canadian 
prices are far from being internationally determined in any rigorous absolute 
sense. It is important to know whether these divergences do reflect fundamental 
forces operating solely within Canada or whether they represent temporary 
disequilibrium conditions which must ultimately be corrected. Clearly these 
alternative explanations have different implications for Canadian policy. The 
linkages between Canadian and foreign prices must be known before the ap- 
propriate policies can be determined. 


This study examines alternative ways in which foreign price movements might 
be transmitted to Canada. Theories of price determination are considered which 


INTRODUCTION 1 


seek to explain why individual prices and price levels are related across political 
boundaries and the extent to which policy makers can or do exert pressures to 
counteract or reinforce such relationships. 


The possible linkages are thus twofold; those arising from market forces and 
those arising from government policy itself. While an attempt is made to include 
a variety of models of international price transmission, the theoretical analysis 
concentrates on two specific models, one that of an open competitive economy, 
and the other that of an economy whose prices are administratively determined, 
generating inflation of the cost-push variety. 

The former merits attention as the standard explanation of price determination 
in a “‘pure’” world where all commodities are traded freely and competition 
ensures that prices accurately reflect economic values. The latter, on the other 
hand, corresponds more closely with the views of many businessmen as to how 
prices are “‘really” set. The underlying conditions of demand and supply are 
here considered irrelevant. Prices begin from some historical base and rise only 
in response to increases in costs of production resulting from factor price in- 
creases. Thus in the current context, prices of imports are the forces generating 
inflation. 

On the empirical side, attention is focused on testing the cost-push argument 
of imported inflation. Using data from the 1961 Input-Output Table for the 
Canadian economy and the pattern of American price increase in the 1960s, 
simulations of Canadian prices are made assuming that alternative cost-push 
models were operative. These are then tested against a simple ““ccommon market” 
hypothesis as an alternative explanation of imported inflation. 


The outline of the study is as follows: 


Chapter 2 presents the theory of imported inflation. It consists of a compre- 
hensive listing of models which possibly offer an explanation for external in- 
fluences on Canadian prices. While the merits of each of them are assessed 
briefly, a major part of the analysis is devoted to the competitive open economy 
model and to the cost-push model. 


Chapter 3 describes the input-output table, which is the major tool for the 
empirical work, and its application to cost-push models of inflation. 


Empirical analysis is presented in chapter 4, including an assessment of the 
relative merits of the cost-push versus common market theories of imported 
inflation. Alternative measures of the extent to which inflation in Canada in the 
1960s may be considered “‘imported”’ are also offered. 

A summary and some comments on appropriate policy options make up the 
final chapter. 

Data on the major commodities and their hypothetical and actual price 
behavior in the 1960s are presented in an appendix. A separate appendix provides 
a rough estimate of the possible effects on Canadian output of price changes 
resulting from foreign inflation. 
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chapter two 


THE THEORY OF IMPORTED INFLATION 


The problem of inflation has occupied many economists in the quarter century 
since World War II. The widespread adoption of Keynesian economic policies 
by governments has mitigated substantially the large swings in employment and 
output which have characterized much of modern economic history. As a result 
economists have directed more attention to the concomitant secular rise in prices 
and sought to explain this phenomenon in terms of these same government 
policies as well as in changing market structures. 


Most of these theoretical developments, however, have concentrated on forces 
operating within a single economy.! While such “‘closed economy”’ models are 
appropriate for a large, relatively independent economy such as the United 
States, they neglect the international influences which pervade an open economy 
like Canada’s. The ramifications of changing economic conditions abroad are 
too important to neglect in the Canadian case. Accordingly we must modify the 
standard models of the literature and adapt them to our purposes by considering 
how inflation in other countries will affect an open economy. We will examine 
the effects of foreign prices increases in the context of an economy initially in 
equilibrium, i.e., one whose price level is stable. 


1 Development of the theory of inflation to the mid-sixties is summarized in Martin Bronfen- 
brenner and F. D. Holzman, ‘A Survey of Inflation Theory’, American Economic Review 53 : 593-661, 
September 1963, and H. G. Johnson, ‘‘A Survey of Theories of Inflation’, Indian Economic Review 6, 
No. 3; 29-69, Feb. 1963, with but passing references to international aspects. The former contains 
an extensive bibliography. International transmission of inflation is explored in Geoffrey Maynard, 
‘Import Prices and Inflation: The Experience of the United Kingdom, 1950-2’’, Oxford Economic 
Papers, N.S. 7: 241-58, Oct. 1955. 
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Inflation is imported when domestic price levels rise because foreign price 
levels rise. The causal link may be direct or indirect depending upon how 
changes in the prices of individual commodities abroad lead to changes in these 
same commodities at home. It is possible for the link to be even more remote, 
with price levels moving in parallel fashion, but the individual prices making up 
the averages being completely uncorrelated with those abroad. 

An important distinction must be made at the outset between short and long- 
run movements in price levels. Strictly speaking, inflation refers to a sustained 
increase in prices and requires as a necessary and sufficient condition a con- 
comitant increase in the domestic money supply. Without such support increases 
in prices will result in market disequilibria which in turn will eventually require 
a reversal of the increases to restore equilibrium. If the initial price increases 
arise from foreign pressures, the foreign exchange market will suffer from 
disequilibrium as long as the exchange rate is pegged by government action. 
If the money supply is not increased this disequilibrium can only be removed by 
altering the exchange rate so that the foreign price changes are exactly offset 
and domestic prices of foreign goods are unchanged. 

If foreign inflation is continuous (as opposed to a temporary or once-and-for- 
all change in foreign price levels) then the exchange rate must rise continuously 
pari passu to preserve equilibrium. Alternatively, the money supply may be 
permitted to expand and domestic prices will rise in step with foreign prices with 
no effect on individual markets within the country, provided that all agents buy 
and sell with full knowledge of the ongoing inflation. In the presence of market 
rigidities or ignorance of the inflation, however, exchange rate adjustment is to 
be preferred to monetary expansion. Since it is the channel through which foreign 
inflation is imported, permitting the foreign exchange market to equilibrate at 
all times will insulate the country from foreign price changes without disrupting 
domestic markets in the process. 

Insulating an economy from inflation, however, does not mean isolating it 
from foreign markets. The advantages of an open economy accrue from allowing 
a country to improve its welfare by importing goods which it can obtain at lower 
prices (i.e., by sacrificing less real resources) abroad and exporting those goods 
which it can sell at higher prices (i.e., by obtaining command over more real 
resources) abroad. (The terms “lower” and “‘higher’’ refer to the prices which 
would prevail if there were no international trade; in equilibrium an open econ- 
omy will face common prices at home and abroad.) Inflation will not alter the 
pattern of imports and exports when exchange rate adjustments compensate. 
But relative price changes may still be going on at the same time that price levels 
are rising, so that some prices fall or rise less than the average and others rise 
more. Compensating for the average increase in foreign prices by allowing the 
exchange rate to appreciate will not eliminate the effects on domestic markets 
of changes in relative prices abroad. Adjustments to these changes are necessary 
and, to the extent that they reflect shifting comparative advantages in exporting 
and importing, desirable, regardless of the exchange rate regime adhered to. 
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Disequilibrium Adjustment 


If the foreign exchange rate is not free to fluctuate or if domestic markets are 
not perfectly adaptive to foreign price changes, then inflation abroad will spill 
over to the domestic economy and place upward pressure on domestic prices. 
This may happen even without monetary expansion or increases in foreign trade. 
As individual agents raise prices in response to foreign increases, the price level 
will rise and, barring an increase in the velocity of money, output will fall. 
Rigidity in labor and commodity markets may permit the resulting unemploy- 
ment to persist despite the deflationary pressure exerted by the fixed-money 
stock. Domestic inflation is compatible with an “‘anti-inflationary’”’ monetary 
policy in the short run if market prices do not fall in response to excess supply 
(i.e., to unemployed resources and a slackening of commodity sales). Corres- 
ponding to the excess supply of labor and commodities, there will be an excess 
demand for domestic currency. 

The foreign exchange market may also be out of equilibrium if prices at home 
and abroad are not rising together. Purchasers of some commodities both at 
home and abroad will switch to suppliers at home, creating an excess supply 
of foreign exchange. This offsets the reduction in output but reinforces the 
disequilibrium in the domestic money market because the monetary authorities 
must sterilize the influx of foreign exchange to prevent an “‘inflationary”’ expan- 
sion of the money supply. If, conversely, such an expansion were permitted to 
take place, domestic prices would rise sufficiently to eliminate the excess supply 
of foreign exchange and excess demand for money. Inflation in this context is a 
device for restoring balance rather than disrupting it. Anti-inflationary monetary 
policy combined with price rigidities in the markets for domestic commodities, 
factor supplies, or foreign exchange on the other hand, ensures that foreign 
inflation will disturb the domestic economy. 

Given that an anti-inflationary monetary policy is being pursued, how can 
inflation be imported? We have argued above that individual prices may rise 
in spite of the restraint imposed by the monetary authorities because of market 
imperfections. We turn now to consider specific market situations which will 
produce domestic price increases generated by increases abroad. 


An Open Economy with Fixed Exchange Rates 


The standard international trade model portrays a small country trading with 
the rest of the world under conditions of perfect competition. Prices are set on 
world markets and for each commodity the country can import or export as 
much or as little as it chooses at “‘the’’ world price (converted to the domestic 
currency value at the fixed exchange rate) for that commodity. Because its trade 
is small relative to the world total, such a country cannot affect the price. 
Whether it imports or exports any given commodity will depend upon demand 
and supply conditions at home. This will be determined in turn by income levels, 


2 The existence of transportation costs and tariff barriers alters the details of the following 
analysis, but does not affect the substance of the argument. 
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preferences, technology and endowments of natural resources, labor and capital. 
A country normally will export those goods in which it has a comparative ad- 
vantage, and import those in which it has a comparative disadvantage. An 
equilibrium exchange rate exists if the total value of exports and imports differ 
by the equilibrium capital flow determined in the capital market. In this case 
the economy is in overall equilibrium and maximizing the benefits accruing 
from its resources. 


Now introduce inflation into the rest of the world so that prices of both 
exports and imports are rising on world markets. With a fixed exchange rate, 
domestic prices will rise equally. Under our assumption of perfectly functioning 
markets, exports will rise and imports will fall3 and the balance of payments will 
move into surplus. With a fixed exchange rate, the foreign exchange market will 
now be out of equilibrium; it will remain out of equilibrium as long as domestic 
demand is restrained by the authorities. In effect, the anti-inflationary policy 
induces an increase in savings which are loaned to nonresidents through the 
accumulation of foreign exchange reserves. The increase in the balance of trade 
provides the real resources counterpart of the foreign lending. 

This situation can persist for some time in the face of ongoing foreign infla- 
tion. The system will break down eventually when the government can no longer 
induce further savings by its citizens out of the existing income. Ironically, 
however, all of this retraint has not succeeded in eliminating or even reducing 
inflation. While domestic demand is cut back at an ever-increasing rate, the price 
level rises in direct proportion to the rate of the foreign inflation.4 As long as 
the exchange rate remains fixed, foreign price increases must be passed on.5 
Conversely, if the exchange rate is permitted to adjust automatically, foreign 
price increases will be neutralized at the time they occur. Domestic prices will 
remain unchanged and exports, imports and domestic output levels will not 
alter. A flexible exchange rate in this case is the perfect antidote to foreign 
inflation. 


The above exposition has to be altered when there are some goods and 
services which do not enter into international trade, either because by their na- 
ture they are not transportable or because transport costs exceed the difference 
between foreign and domestic prices. Inflation can now be mitigated by the 
presence of non-traded commodities whose prices are unchanged in the face of 
foreign price changes. However, even such commodities will be affected, as 
demand shifts to the relatively cheaper products and costs of production are 
boosted through increased prices for imported components. Basically this only 


3 The value of imports may rise, depending upon the elasticity of demand, but normally it 
must increase by less than the value of exports. 

4 Price indexes at home and abroad will show diferent rates of inflation if their weights (deter- 
mined by the base-year spending patterns) differ and foreign price increases are not uniform for all 
commodities. 

5 That a country’s price level ultimately is beyond its control when exchange rates are fixed is 
an essential point of the gold-standard theory, whose intellectual history goes back some three 
centuries. 


6 This statement must be qualified to the extent that capital flows are affected by inflation and 
exchange rate movements. 
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introduces a differential between domestic and foreign rates of inflation without 
altering the main conclusions. 


Imperfect Markets with Fixed Exchange Rates 


Various institutional features may limit the extent to which even a small 
country can be considered a price taker for internationally traded goods. 
Buyer-seller relationships may not be set through the anonymity of open markets 
and prices may be negotiated on the basis of some informal but well-established 
principles. Or sellers may have sufficient market influence, at least in the short 
run, to post prices which are not necessarily equal to the world price (adjusted 
for the exchange rate, transport costs and tariffs). 


A variety of monopolistic and oligopolistic models of price determination are 
applicable here. The relevant question is, what price behavior do they predict 
will follow from increases in prices abroad? Faced with reduced foreign competi- 
tion due to the price increase, a seller may match the increase and retain his 
market share or not raise his price at all and push for a greater increase in sales. 
Some intermediate strategy is also possible with domestic prices advancing at 
some fraction of the foreign increase. But if output of some commodities is to 
increase, it can only do so if unemployed resources are available, or output 
of other commodities contracts. If a full employment equilibrium existed prior 
to the advent of the foreign inflation, failure to match foreign price increases 
must lead to disequilibrium in some markets. The manner in which the restora- 
tion of equilibrium is prevented depends upon the particular type of market 
imperfection which exists. 

In the short run, many impediments may disrupt competitive pressures which 
normally lead to a common price for a commodity in all markets. But the very 
existence of price divergences creates an incentive for someone to overcome the 
particular barrier responsible and, in the process, to narrow the gaps. This 
disequilibrium situation will not be rectified until parity with foreign prices is 
restored. Regardless of the initial strategy pursued by the individual sellers, it 
is ultimately in their interest to raise prices when their output is at the maximum 
they consider feasible at any lower price. 

A flexible exchange rate obviates the problem here in exactly the same way as 
under conditions of perfect competition. Since the effects of foreign inflation 
are nullified by the appreciation of the currency, the price setter has no incentive 
to react to the disturbance abroad. Domestic prices and output remain un- 
changed at the initial equilibrium. 


Administered Pricing and Cost-Push 


The argument most frequently advanced against the perfect competitive model 
of price determination is that it paints an unrealistic portrait of the price-setting 
process for most products. Prices reflect costs of production, it is argued, and 
changes in input prices must be passed on via changes in prices of output. 
Prices are administratively determined and change only in response to the push 
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of labor and material costs. While this ignores the effect of such changes on 
the quantity purchased and in turn the effect of output scale on unit costs, it 
may present an accurate representation of short-run price determination. If 
prices are set solely on the basis of production costs, we can measure the effect 
of foreign inflation by tracing its effects on the prices of inputs for each domestic 
product. 

This provides us with a tangible and direct channel through which foreign 
inflation is passed on. If the prices of imports rise, then the domestic price level 
will also rise, directly when the imports are final goods and indirectly when they 
are inputs to the production of domestic goods, and thus push up prices of 
domestic output. 

This cost-push effect can be accentuated through the increased demand for 
domestic substitutes raising their prices and through the increase in domestic 
factor prices consequent upon the increase in product prices; in particular 
labor supply may be a function of real wages in which case additional rounds of 
price increases are generated as labor responds to increase in the cost-of-living 
resulting from the initial imported inflation. 


These effects can be captured concisely with the aid of a simple mathematical 
model. Consider the value of output of any single product. This can be decom- 
posed into the returns paid to the inputs, including the residual profits. We are 
interested in identifying four major components: labor, capital, domestic mate- 
rial inputs and foreign material inputs. Thus we have: 


Be K M if (1) 
56 L4 K 4 M | — pF 
Sag ee xa yee 


where L is labor, K capital, M domestic materials, F foreign materials, X out- 
put, and P price with the corresponding superscript. Output price is a weighted 
average of input prices, the weights being the shares or coefficients of the inputs. 
The change in unit price for any given output in response to a change in foreign 
prices will be: 
dPX LL oPL 


i] 
apr ~ X apr * X opr X opr X opr X apr 


with initial prices set equal to unity. Alternatively we can define a as the input 
coefficient of factor I and o 4; as the cross elasticity of demand for factor 1 with 
respect to a change in the price of factor J. Regrouping we then get: 


OL, KePK . 1 cKe M cPM 1 6M 


Me 1 oF (2) 


F 
X apr XX opr 


dPx gPt px ope 
‘dpe = [ax apr + OK apr + Om apr ar a| 
+ (Gy Otr + Ox Oxr + Om Omr + Or Orr) (3) 


The first set of terms gives the increase in product prices due to the increases 
in input prices. Labor costs may rise because wages are tied to the domestic 
price level or to foreign wages, both of which are linked to the foreign price 
increases. Capital costs may rise because foreign inflation affects interest rates 
and profit margins or because oligopolists’ pricing policies are tied to foreign 
prices.’ Domestic material prices may rise because they are competitive with 


7 In a slack market it is possible that firms would absorb some of their increased costs, in which 
case profit margins would fall in absolute terms. 
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foreign materials’ or because of similar cost increases resulting from foreign 
inflation. Conditions in the factor markets, particularly the degree of capital 
utilization, will affect all of these price reactions. In general, the price response 
coefficients will be between zero and one. 


The second set of terms gives the change in input mix in response to the change 
in relative factor prices. Use of domestic materials may increase as they become 
cheap relative to foreign materials where these are fairly homogeneous. The 
substitution of capital and labor for foreign materials is likely to occur only 
in the longer run. 

Thus all factors in the equation with the exception of opy will normally? be 
positive or zero. Under the usual profit-maximizing assumptions, the domestic 
price will rise with foreign prices. 

The impact of foreign inflation on any given commodity can thus be traced 
through its effects on each of the component inputs. While the equation is 
general enough to cover all possible forms of administrative pricing behavior, 
we are interested here in focusing on the cost-push model which specifies that 
output prices rise only in response to input prices. 

This is the case of fixed-input coefficients where technological requirements 
for a given quantity of output specify the quantities of each input necessary; all 
o’s equal zero. Substitution of cheaper inputs is impossible regardless of their 
prices. The increases in input prices are simply passed on through the sales price 
with no savings possible through the use of cheaper inputs. Even in this limiting 
case, the price increase will be less than that occurring abroad. 

The overall increase in the domestic price level, P, is found by adding the in- 
dividual price changes of all domestic output and imports of final goods, each 
weighted by their share in the index: 


dP dPx 4 
apt ~ >x gpr W* i 


where WX = X!PX /X;X'PX* is each commodity’s share of total expenditure in 
the base period. 

Where the final good is imported, dP* /dPF will be equal to one, by definition. 
In all other cases, according to the arguments above, dP* / dP¥ will be less than 
one. Thus in general the increase in the domestic price level will be less than one. 
We can say little more a priori without knowledge of the individual input 
coefficients and their price reactions to the foreign inflation. A special case of 
the impact effect occurs when the prices of all domestic inputs remain constant 
and no substitution takes place, for in this case each price increase reduces to 
Of, the initial share of imports in the value of output. The increase in the overall 
price index is then simply =F /Zx; i.e., domestic prices rise in proportion to the 
foreign price increase, the proportion being the share of imports in total output. 


8 If domestic and foreign goods are homogeneous, and traded effectively in a common market, 
the price increases will be identical apart from transport costs and tariffs. 

9 For factors which are complementary to imported inputs, that is, which must be used jointly 
with them, o will be negative. Implicitly we are assuming that such effects will be outweighed by the 
substitution of other factors. 
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In the light of our assumptions, this result is hardly surprising. Its uses lie 
primarily in analysis of the component price changes. They indicate the change 
in comparative advantage at existing output levels due to the differential impact 
of foreign inflation on inputs. Barring offsetting changes in demand on the 
output side, they tell us in which direction pressures will be generated for 
resource reallocation. 

More relevant for our purposes, the procedure allows us to calculate the short- 
run effect on various price indexes. The “fixed basket’? notion underlying the 
Consumer Price Index, for example, conforms very closely with our assumptions. 
Our measure yields a close approximation to the actual short-run change in any 
base-weight price index. Such a measure, in turn, allows us to project the effects 
of the foreign price rise on wages if these are linked to the CPI whether through 
escalator clauses or traditional bargaining practices.19 Within this framework, 
this exercise gives us some indication of the short-run constraint on any domestic 
prices policy. While the actual price changes may differ due to substitution and 
other price repercussion effects, there is no a priori reason to expect our measure 
to be biased in either direction for any specific commodity prices. 


Global Demand Pressures 


The preceding theories of imported inflation have focused on markets for 
individual commodities. Prices increase because there is an international com- 
petitive market forcing price parity at home and abroad or because pricing 
policies of the individual sellers lead them to raise prices at home when they go 
up abroad. The former explanation represents a model based on common market 
assumptions and the latter a cost-push model concentrating on the supply side. 
A third stand can be found by focusing on the demand side. This attributes 
inflation abroad to the expansion of the world economy in general. 


In contrast to the cost-push case where the major impact is felt through im- 
ports here, it is the export sector which feels the primary effects of the initial 
foreign inflation. As demand for particular commodities presses on productive 
capacity constraints, prices rise and additional output cannot be achieved. 
Foreign buyers therefore turn to domestic sources to obtain additional goods. 
This increased demand, originating abroad, puts similar pressure on prices at 
home as output expands toward capacity. The general increase in the price level 
that results can therefore be attributed solely to the inflationary pressures abroad 
since, by assumption, the domestic economy was initially experiencing stable 
prices without excessive demand from domestic sources. In this case there need 
not be a correspondence between price increases at home and abroad for specific 
commodities. Substitution can take place leading to price increases in goods 
other than those subjected to the initial pressures. We would, nevertheless, 
expect price movements for specific commodities to be highly correlated. 


10 To the extent that these use an index such as the CPI it is the measured change, rather than 
any ‘‘real” price change, which is important and the usual index number problem does not occur. 
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Parallel Economies 


A more general argument for the spread of foreign inflation to the domestic 
economy is the similarity of economic structures. This is particularly applicable 
to Canada which has an economy that is in many respects a smaller replication 
of that of the United States. The market systems, technologies, patterns of final 
expenditures and industrial composition of the two countries are very similar. 
Thus it is possible for the patterns of price behavior to be identical, even 
without any trade between the two taking place, simply because the exogenous 
changes creating inflation follow similar (but independent) patterns. The plausi- 
bility of this situation is increased if we take into consideration the existence of 
corporations and labor unions operating in both economies and pursuing com- 
mon price setting and wage policies in each. 


One particular source of exogenous change which gives merit to this argument 
is the economic policies pursued by the two governments. With similar monetary 
and fiscal policies directing the pattern of aggregate demand in the two countries, 
a common inflationary pattern could emerge. When the economies have a fixed 
exchange rate between their currencies, and their markets are linked by extensive 
trade in commodities and a high degree of factor mobility, the combined likeli- 
hood of common price behavior is greatly increased. The problem here is to 
distinguish empirically between the effects of common markets and the effects of 
similar economic policies. However, in the context of the current study, the effort 
is unnecessary since the point at issue is how foreign inflation affects the domestic 
economy. Domestic policies which are themselves inflationary would make the 
problem of imported inflation far less critical. 


An Index of Imported Inflation 


It is desirable to have some measure of the relative importance of foreign 
inflation. This can be approached in two ways, by specifying the proportion of 
domestic inflation which can be accounted for by inflation abroad, and by speci- 
fying the rise in domestic prices attributable to foreign inflation as a proportion 
of that inflation. While both measures will be used in our empirical work, it is 
the latter which is relevant in the context of any economy deliberately pursuing 
an anti-inflationary policy. 

Our main interest is in the degree of independence an economy has in stabiliz- 
ing prices internally. At one extreme all prices are externally determined and no 
stabilization is possible; at the other extreme foreign influences are absent and 
all prices are set by purely internal forces. The problem is to determine where 
along the spectrum a country lies. A more concrete way of expressing this, in 
the current context, is to ask how much Canadian prices will rise when foreign 
prices go up an average of, for instance, one per cent in any given pattern. The 
answer, presumably between zero and one, gives a good measure of the ties 
between Canada’s price level and that of the rest of the world. 

We can call this measure an index of price independence. In the economists’ 
jargon it is the elasticity of the domestic price level with respect to the foreign 
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price level. It measures the ratio of the average percentage change in domestic 
prices to the average percentage change in foreign prices. This is precisely the 
ratio calculated previously in equation (4). Under the assumptions specified 
there, the limits to this ratio are zero and one. The extremes occur if domestic 
prices do not rise at all and if they rise exactly in line with foreign prices. While 
other values are possible under some of the models mentioned we can take these 
two limits as defining the range for possible normal responses to foreign inflation. 


Concluding Comments 


The channels through which foreign inflation can spill over to domestic 
prices are many and their mechanisms quite distinctive. Likely each of the 
theories presented contains some applicability. They are not all mutually ex- 
clusive and may intereact to produce inflation simultaneously through several 
channels. To test the empirical relevance of each of these theories would have 
required considerably more detailed specifications of the procedures at work 
and compilation of an elaborate body of data, all requiring more time and 
effort than were available. Accordingly the empirical analysis of this study is 
devoted largely to applying the cost-push model presented above to Canadian 
data for the 1960s. 

To test the model’s power to “explain’”’ the importation of foreign inflation, 
the results thus obtained are compared to a single alternative hypothesis, namely 
that prices in Canadian markets move with those in the United States. Such be- 
havior could arise from several of the theoretical considerations outlined above 
and no attempt is made to discriminate among them. As a preamble to the empir- 
ical work, the following chapter introduces the main apparatus used, the input- 
output table, and its relationship to cost-push theory. 
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chapter three 


INPUT-OUTPUT TABLES AND COST-PUSH 


An input-output table is a summary record of the flow of goods and services 
produced in any given time period.! It differs from the national accounts pres- 
entation of gross national product and the latter’s detail in that it provides a 
finer breakdown of the origin and destination of each commodity entering into 
GNP. It concentrates on the inter-industry flow of commodities, showing which 
sectors produce each item, which purchase it, and what components, or inputs, 
enter into its production. In the process of providing a sectoral breakdown, it 
thus tabulates the flow of “intermediate goods’’, which are ignored in national 
accounts tabulations. Intermediate goods are those which are used up in the 
production of other goods. They include raw materials, semi-fabricated goods, 
and those “‘finished goods’’ which are bought by firms and charged against the 
cost of their output. Fixed capital expenditures (investment in machinery, equip- 
ment, and buildings) are usually shown separately and treated as final demand in 
line with national accounting practice. Depreciation of these items is then 
charged against the cost of the goods whose production they contribute to. 
With the aid of an input-output table it is thus possible to trace the production 
of any good through its various stages of production, showing which industries 
contributed to its production, and a breakdown for each such industry of the 


1 An introductory exposition of input-output tables and their uses can be found in W. H. Miernyk, 
The Elements of Input-Output Analysis, New York, Random House, 1965. A more advanced treatment 
is that of H. B. Chenery and Paul G. Clark, Jnterindustry Economics, New York, Wiley, 1959. 
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“value added” by that industry and the intermediate goods it uses. The industry’s 
value added is the amount spent on labor and capital? in the production of the 
particular good. 


The total for all such industries must, by definition, equal the value of the final 
product, except for any inputs purchased outside the country. We can thus 
decompose total expenditure on all commodities included in gross domestic 
expenditure} into their expenditures on labor, capital, and imports. This is the 
counterpart to the national accounts equivalence between gross domestic 
expenditure (purchases of consumption goods, investment goods and govern- 
ment services) and gross domestic product (the value of services of capital and 
labor, gross of direct taxes). 


A simple numerical example will serve to illustrate the procedure. Assume 
that consumers spend $100 million on bread in a given year. With the aid of an 
input-output table we can trace the distribution of that sum to each of the agents 
which contribute to the production of the bread. The following table provides 
the calculations. 


In this hypothetical case there is a three-stage productive process involving 
the wheat farming, flour milling and bakery industries (and a separate transporta- 
tion industry). Wheat farmers produce $25 million in output, using no raw 
materials, which is bought by millers for $29 million including transportation. 
The milling process adds $55 million in producing flour from wheat, including 
$10 million spent on imported goods. The value of the flour delivered to the 
bakeries is $87 million, including another $3 million in transportation charges. 
The final $13 million in value added results from the bakeries’ own production 
and delivery to the consumers. When we group the value added at each stage 
by functional components, we find that almost two thirds of the $100 million 
goes to labor, a quarter to capital, and $10 million is spent abroad. 


Actual input-output tables present essentially this sort of information but in 
considerably greater detail. Most productive processes are considerably more 
complicated than this example, with many more industries involved in the pro- 
duction of each good. In addition, the flows are rarely all unidirectional so that, 
for example, wheat farmers might buy some raw materials from bakeries, 
necessitating a further calculation of the effects of such purchases on each stage 
of the process. Despite the complication of such feedbacks, however, the final 
calculations yield the same breakdown of total expenditures. These are presented 
in “impact tables”, showing the distribution of final expenditures for all com- 
modities in the manner illustrated at the bottom of the table. 


2 Indirect taxes are usually included in value added and treated as payment for government 
services. Alternatively they can be segregated and the value of the good treated as net of all taxes. 


3 Gross domestic expenditure differs from gross national expenditure by including nonresidents’ 
earnings and excluding residents’ foreign earnings. 
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TABLE I 


Hypothetical Breakdown of Expenditures on Bread 


Millions of 


Dollars 
Purchases: DY-COnSUIMers: 1f ONL OAKETICS seem ere eee ert es. ee eee $100 
— Value added by bakeries 
S WADES 5.0 Mak eae en ERE eee, Apt eae e ALIA Ry Use OE nw ane NE beaks $ 8 
FT CapitalicOstssand DLOltS Seen weer eer ek Beteedmaehs. 8 a. eden vs a —13 
Intermediate: commoditicsspurchased Dy DakericSs.. a) ae eee cee 87 
— Value added in transportation to bakeries 
WEL OS SE eee MNT IR TS STARS aEEN tc A dae ascent Ant Sel Ee ER ee 2 
S Capital COStSkANG: Profit Sete meret escent eens ouch tee eo ret hein eee 1 
— Value added by flour mills 
SNL OCG Leer cht Mareen cae teen MER STS erm tose tra mecarmatesteicigmetes Meares ee 30 
—cCapital costsand, profits... sce eee ee ee 15 
SLIT OOLESOLULALEL AIS heritaiaa cae cate ct Ae ea eee ae 10 — 58 
Intermediate commodities purchased by mills..0...0.0.0000ccc ccc ccceccceeeeeeceeeseesseereee 29 
— Value added in transportation to mills 
EET ee A ae Eee eee cn ie Pp ee Pe Et, Pine oe 3 
SCALA COSIS CLIC DEOL mrcttr te una me mre ne ence nag men Rai 2 ae 1 
— Value added by wheat farmers 
aaVavese-tarariners » OW: a DOL semen ant te eee ee ee te 20 
= CA DI LAICOSLS ALI DI OLlUSa tus, aes its tie ene Rte acne ete tee eee 5 —29 
Total expenditure breakdown: 
ee WADES ee sSA Aries eee etre ar Me eo deem, Actin, 63 
Sa CADItd COSTS ANC DrOl CS ta ccmir cir etena tcc Mc tok ae Ml arsenate: REG of | 
STTINDOLLCE TNAUCTIC IN Merce tec creat nce Ten eRe ere 10 
$100 


Application to Cost-Push Analysis 


The theory of cost-push inflation outlined in the previous chapter suggests 
that output prices will rise whenever input prices rise. Prices are determined by 
costs of production and will adjust with unit cost changes regardless of market 
conditions and any projected consequent change in scale of output. These 
assumptions about pricing behavior, while very restrictive from an economist’s 
point of view, do represent a model frequently implicitly used in business analysis. 
The advantage in our case is that they can be subjected directly to empirical 
testing. The input-output table provides exactly the information required to 
calculate the effects of inflation which originates in the increased cost of im- 
ported materials. 

If we know the increases in foreign prices of goods entering into domestic 
production processes, and if we know the share of these goods in the value of 
output (the “‘import content’’), it is a simple matter to calculate the price increase 
postulated by the cost-push model. The increase is the sum of the change in the 
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foreign price of each imported material input multiplied by its initial share in 
the value of output. In our earlier example, imports account for 10 per cent of 
total value. Thus, if their price rises by, say, 15 per cent, the cost of bread will 
rise by 1.5 per cent. 

This procedure can be generalized algebraically. We have for each com- 
modity J: 

Py = (2;PrAqy + Ly + Vs) (1 — Ms) + P¥ Mz (5) 
where P denotes price, Ai; the amount of intermediate good 1 required in the 
production of good J, L; the unit labor cost, V; the total unit cost of other value 
added (capital and indirect taxes) and M; the share of imports in total supply. 
The output price is a weighted average of the prices of imports and domestic 
production. There will be as many such equations as there are commodities and 
we can solve them simultaneously to determine the price of each as a function of 
the structural coefficients. The resulting equations are of the form: 


Py = 2) (ir + Viet BY Mj) Ri (6) 


where R; represents the technical requirements of inputs from all 1 industries 
required to produce J. This includes the feedback effects between industries as 
well as the imports generated at each stage of the inter-industry flow. By speci- 
fying changes in any import prices, P'’, we can measure the effect on Py. 

Under the assumptions of the cost-push model, repeating this exercise for 
each commodity will allow us to calculate exactly the effect of foreign inflation 
on domestic prices. Moreover, we can extend the analysis to incorporate such 
conditions on the tying of wage rates to a cost-of-living index (by adjusting the 
L; in equation (6) ). We can also specify particular commodities which do not 
follow the unit-cost-pricing rule and handle them separately. Our measure can 
then incorporate several variations of the cost-push model, allowing us to test 
different specifications. Some of these are examined in the following chapter. 
It is important, however, to recognize the narrow view of price determination 
implied by the model and our earlier summary of these implications deserves 
restatement. 

In measuring the increase in the price level when firms increase prices of 
individual commodities only to pass on increases in input prices, we are assum- 
ing that the changes in relative prices which occur do not lead to any adjustments 
in the quantities purchased of individual commodities and factor inputs. This is 
implied in the individual prices and fixed weights used in the construction of the 
price index. Three major effects of price changes are thus ignored. First, buyers 
continue to purchase final goods in fixed ratios. (For example, even if the price 
of oranges rises more than the price of apples, consumers do not compensate 
by buying more apples and fewer oranges.) Second, factor inputs are not varied. 
(Even if the price of cotton rises more than the price of synthetic fibres, clothing 
manufacturers do not produce more apparel made of the now relatively cheaper 
materials.) Finally, domestic and intermediate goods are used in their initial 
proportions. (A higher relative price for imported over domestic steel does not 
lead to a substitution of domestic for foreign steel.) While the first two assump- 
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tions are reasonably tenable in the short run, the last is quite extreme. For 
homogenous commodities some substitution should occur in the face of price 
differentials even in the short run. It is this lack of adjustment which casts the 
greatest suspicion on the exercise, even as a model of short-run adjustment. 


It should be noted, however, that these assumptions are not essential for the 
use of input-output tables. These present a description of actual historical trans- 
actions which were based on current market prices. Unless technical conditions 
prevent substitution, changes in relative prices will alter each of the ratios we 
are holding fixed. Knowledge of the degree of substitution (the elasticities and 
cross-elasticities of demand and supply in each case) would permit us to measure 
the changes in these ratios which would occur, using the input-output table as 
our base. It is the lack of such knowledge which confines us to the fixed coeffi- 
cients model. 


The Canadian Input-Output Table 


The empirical work of the next chapter is based on the 1961 Input-Output 
Table.4 It provides a breakdown of all goods and services produced in 1961 into 
644 commodity groups and 187 industries, showing which industries produced 
which commodities and to whom they were sold (to other industries as inter- 
mediate goods or to consumers, firms, governments, and nonresidents as final 
goods). Imports are treated as an additional source of supply and are assumed 
to be absorbed in proportion to domestic goods for both intermediate and final 
uses. The purchases by industries of intermediate goods plus their expenditures 
on wages, indirect taxes, and residually their capital costs (interest, depreciation, 
and profits), by definition equal their sales. 


From this information, impact tables are calculated which tabulate the share 
of each dollar of final expenditure on each commodity accruing to labor, 
capital and taxes. The share going to each imported commodity is derived simi- 
larly so that the effect of increases in their prices can be measured directly. The 
construction of the tables is based on the assumption of strict proportionality 
in all flows: imports and domestic output are bought in fixed ratios by all users; 
domestic output is bought and sold in fixed ratios by the specified industries; 
labor, capital and intermediate goods are used in the same fixed proportions 
within each industry for all the products it produces. 

Projections of price increases then assume that these ratios remain fixed. 
In short, the earlier assumption of no substitution, regardless of relative prices, 
is retained at all stages of the flow of production and use. In this sense the input- 
output impact tables provide the perfect vehicle for measuring the cost-push 
effects of imported inflation. 


4 Canada, Dominion Bureau of Statistics, System of National Accounts: Input-Output Tables. 
The Input-Output Structure of the Canadian Economy 1961, Ottawa, Queens Printer, 1969, 2 vols. 
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chapter four 


EMPIRICAL EVIDENCE 


The Canadian economy is among the most open in the world, with imports 
accounting for approximately 25 per cent of total domestic expenditures. More- 
over Canadian imports constitute as mall proportion of total world trade so that 
world prices are effectively beyond its influence. Combined with a fixed exchange 
rate, ad valorem tariffs and typically small transport margins, this implies that 
Canadian prices of imported goods must rise in step with foreign inflation. 

If Canadian markets are tied to those abroad, prices at home will rise with 
foreign prices for all goods entering international trade. Thus the Canadian 
price level is effectively determined abroad for such “traded”? goods. Scope for 
an independent price policy is confined to those commodities which are non- 
tradeables, i.e. those whose transport costs are too high to allow them to move 
any great distance. Services obviously fall in this category. But almost all final 
goods, i.e. those bought by their ultimate users, also qualify to some extent. 
Even imports of “finished” goods incur substantial added value subsequent to 
crossing the frontier. Wholesaling and retailing services, storage and domestic 
transportation account for a large proportion (roughly 26 per cent on average 
in 1961) of the delivered price. Commodity taxes drive a further wedge between 
foreign and delivered prices. To the extent that these do not vary with the foreign 
cost of the goods, there is considerable room for domestic and foreign prices to 
diverge. Fixed absolute trade, transport and tax margins imply that even a 
“completely” open economy will have a substantial cushion to dampen the 
effect of foreign inflation in the short run. 
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It is an empirical question as to how much of a cushion is provided by the 
domestic sector and how much domestic prices of traded goods do move with 
their foreign counterparts. The main purpose of this study is to test the validity 
of the cost-push argument for inflation in the context of a small, open country 
faced with rising prices for its imports.! Inflation is imported in this context 
through the increased production costs of commodities using imported inter- 
mediate goods as well as through the increased cost of imported final goods. In 
line with the practical considerations outlined in the previous paragraph all 
imports are, in fact, treated as intermediate goods in the calculations described 
in this chapter. 


The Methodology 


To measure the extent of imported cost-push inflation, increases in American 
prices were applied to the import contents of Canadian expenditures. While not 
all imports are from the United States it was necessary, in view of the difficulty 
and time entailed in gathering foreign price series, to assume that American 
prices are representative of the world prices that Canada faces. Since the United 
States supplies two-thirds of Canada’s imports this does not do a major injustice 
to the facts. Moreover American price series are the only ones available in the 
detail desired for the analysis. 


The definition of the time horizon implied by our designation of the short run 
presents a further problem. In the very short-run period, buyers clearly will 
acquiesce to price increases, particularly in the under 10 per cent range typical 
in our economy, without altering their source of supply or substituting other 
goods or factors. But cumulative increases and the passage of time will over- 
come this initial inertia and our short-run model is no longer applicable. 


The specification of an appropriate time horizon is necessarily arbitrary since 
not all markets will have adjustment processes of equal length. For purposes of 
comparing Canadian and foreign (American) price changes, a 10-year period, 
1959-69, was chosen. This is long enough to ensure that intermarket price 
reactions in a generally inflationary environment are captured. The disadvantage 
of so long a period is that substitution effects will already have taken place. But 
unless we could be sure that our initial year was one of general equilibrium in 
the first place, it is impossible to disentangle these no matter which period we 
choose. 


The assumed price behavior in each case was applied to the input shares for 
each commodity. The resulting change in the prices of the individual commodi- 
ties was aggregated using 1961 weights to obtain changes in the overall price 


1 One earlier study, using considerably less disaggregated data for 1949, followed a similar 
method with several of the same alternatives considered. See R. J. Wonnacott, Canadian-American 
Dependences; An Inter-Industry Analysis of Production and Prices, Amsterdam, North Holland, 1961, 
part 2. The methodology has also been used in earlier British studies. See J. C. R. Dow, “Analysis 
of the Generation of Price Inflation: A Study of Cost and Price Changes in the United Kingdom, 
1946-54”, Oxford Economic Papers, N.S. 8: 252-99, Oct. 1956; and G. Maynard, “Import Prices 
and Inflation: The Experience of the United Kingdom, 1950-2”, Oxford Economic Papers, N.S. 7: 
241-58, Oct. 1955. For application of input-output analysis to U.S. inflation see Charles L. Schultze, 
Prices, Costs and Output for the Post-War Decade, 1947-1957, New York, Committee for Economic 
Development, 1959. 
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level. The basic data were drawn from the 1961 input-output table? using the 
largest} (unpublished) disaggregation available. This breaks down Canadian 
output in 1961 into 644 commodities produced by 187 industries. The impact 
table derived from the basic data yields the share of each dollar spent on each 
commodity going to labor, capital, indirect taxes, and (potentially) each of the 
572 commodities imported. In addition the labor share was divided into union 
and non-union labor‘ to allow the testing of differential responses to increases 
in the cost-of-living. 

To allow for alternative specifications of the cost-push hypothesis several 
versions were calculated. These take into account uniform, across-the-board 
price increases, general foreign inflation accompanied by relative price changes, 
response by Canadian labor (union and non-union) to the resulting increase 
in the cost-of-living, and compensating changes in the exchange rate. In addition, 
recognition of the possibility that the prices of some commodities (those in which 
imports account for a large part of domestic absorption or exports a large part 
of domestic supply) are dominated by world markets was made by allowing 
those prices to move with world prices rather than increases in costs of produc- 
tion. 


The 1959-69 increase in U.S. wholesale prices, adjusted for the change in the 
value of the Canadian dollar during the same period, was applied to the Canadian 
imports in 1961. The alternative patterns of response to these price increases 
postulated are as follows: 


(A) all import prices rise by 30 per cent, the actual change in the U.S. whole- 
sale price index, adjusted by the exchange rate change; 

(B) all import prices rise at the rate of increase of the corresponding U.S. 
wholesale prices; 

(C) prices of American imports only? rise as they actually did; 

(D) union members obtain wage increases to offset the increase in the Cana- 
dian Consumer Price Index resulting from (A) and from their own wage 
increases ; 

(E) the same resulting from (B); 

(F) the same resulting from (C); 

(G) all laborers obtain wage increases to offset the increase in the CPI 
resulting from (A) and from their own wage increases; 

(H) the same resulting from (B); 

(1) the same resulting from (C); 


2 Canada, Dominion Bureau of Statistics, System of National Accounts: Input-Output Tables. 
The Input-Output Structure of the Canadian Economy, 1961, Ottawa, Queens Printer, 1969. 2 vols. 

3 Disaggregation increases the reliability of the estimates since it eliminates the distortion in- 
volved in the fixed input coefficient assumption when output mixes alter. On the other hand greater 
disaggregation increases the number of substitutable inputs which are now being treated as comple- 
ments. 

4 Union labor is not distinguished as a separate factor in Statistics Canada compilations. The 
union content figures used here are derived from union membership/total labor data by industry. 
Thus equality of union and non-union wages is assumed. Since the latter includes both more low- 
skilled and more high-skilled occupations the assumption should be approximately correct. 

5 The ratio of U.S. to total foreign imports in 1961 was applied to the input-output total import 
coefficient for each commodity. 
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(J) the Canadian dollar appreciates to offset® the average increase in import 
prices under (B); 

(K) the same under (C); 

(L) Canadian price increases (f.o.b. plant) match U.S. wholesale price in- 
creases whenever total imports exceed 10 per cent of Canadian output 
(valued f.0.b. plant); (the implicit GNE export deflator assumes Canadian 
export prices rise whenever exports exceed 10 per cent of output). 

(M) the same when imports (exports) exceed 25 per cent of Canadian output. 


Essentially, these postulated price changes measure the shift in the supply 
curve at 1961 output levels assuming that all cost increases are passed on and 
no factor substitution takes place. Profits per unit of output are held constant 
in nominal terms except in cases (L) and (M). The latter two cases attempt to 
take into account instances where international prices would predominate under 
most circumstances.7:8 In all other cases producers simply raise prices to match 
their cost increases. Demand conditions and changes in output are not taken into 
account.? Nor is any feedback from Canadian to foreign prices considered, on 
the assumption that Canadian trade volumes are too small to influence the price 
of any import. 

Mark-ups, the margins for trade, transport, and taxes, are assumed to behave 
in one of two ways: 1) they are fixed in relative terms so that final prices (pur- 
chasers’ prices in the terminology of the input-output table) rise by the same 
proportion as manufacturers’ prices (producers’ prices); 2) they adjust in the 
same manner as production costs, rising with foreign prices according to their 
own import and labor content, independently of the f.o.b. plant price.1° While 
the former approach is probably more appropriate for trade margins in the short 
run the latter seems a better assumption for transport and tax margins.!! 


The Calculated Price Changes 


Price changes for each of the 644 commodities (and a miscellaneous category 
consisting chiefly of government services) were calculated by multiplying each 
commodity by the entire vector of union and total labor and imported inter- 


6 The actual exchange rate change necessary to maintain balance-of-payments equilibrium 
could be higher or lower than the increased cost of imports, depending upon the effects of foreign 
inflation on exports and capital flows. 

7 Similar patterns were constructed in the earlier study by Wonnacott with more subjective 
criteria for classifying internationally-determined prices. See Wonnacott op cit pp. 115-123. 

8 The price feedback effects on commodities using these goods as inputs were not taken into 
account, however. 

9 Appendix A presents estimates of aggregate changes in output assuming equal supply elasticities 
for all commodities. 

10 Although margins differ by category of final purchaser (consumer, business, or government) 
breakdowns were not yet available at the time of this study and common margins were assumed for 
all three categories, producing some distortion in some of the price indexes cited below. 

11 Most commodity taxes are specific rather than ad valorem. The major exception is the federal 
sales tax (accounting for 19 per cent of all taxes included in the table) which is ad valorem. Provincial 
sales taxes are excluded from the purchaser’s price so there is no distortion involved in price changes 
in either case, although index weights are altered to the extent that some commodities (particularly 
food, drugs, and investment goods) are not taxed. 
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mediate goods coefficients multiplied by their respective assumed price changes. !2 
The result is a 645-element vector of percentage price increases.!3 Twenty-six 
such vectors were generated in total corresponding to our 13 alternative patterns 
of price behavior and two methods of mark-up pricing. 


The most striking feature of the resulting arrays!4 is the variety of price 
changes which follow from the postulated imported cost-push inflation. They 
range from —48 per cent to +83 per cent with the vast majority, however, in 
the zero to 10 per cent class. This, of course, is due in turn to the differences in 
import content of the various commodities and the differential rates of increase 
in American prices. The ratio of import costs to total costs ranges from three 
to 100 per cent. 


Changes in American wholesale prices of goods which Canada imported in 
1961 ranged from —59 per cent to +86 per cent with a wide dispersion overall. 
Thus to speak of foreign inflation is to hide the potentially more important 
phenomenon of large relative price changes which have been occurring in the 
United States over the last decade. One indication of this is that while the com- 
posite U.S. wholesale price index rose by 30 per cent and the U.S. implicit export 
deflator by 34 per cent (adjusted for the change in the exchange rate) the Cana- 
dian import deflator rose by only 21 per cent, suggesting the possibility of 
import substitution and altered production patterns resulting from shifting 
comparative advantage. 


The overall effects of these cost increases can be obtained by measuring the 
resulting change in the price level. The impact of the Consumer Price Index and 
the implicit gross national expenditure deflator!5 and their major sub-indexes 
are presented in tables II and III of the following pages. The greatest increase 
in the GNE deflator occurs under assumption (G), in which all imports increase 
at the U.S. average and all wages rise with the cost-of-living, and accounts for 
34 per cent of the actual increase in the deflator over the same period. Since we 
have already suggested that the average U.S. price increase is not relevant we 
should perhaps focus rather on more plausible alternatives than (A), (D), or 
(G). The next highest result comes from (L), where Canadian goods in direct 
competition with foreign goods match price rises. It is not surprising that this 


12 Import prices were based on corresponding U.S. wholesale price changes. Where roughly 
corresponding classifications could not be obtained the next widest appropriate category was used. 
As landed import prices include tariffs and foreign transport costs these are implicitly assumed to 
rise with the wholesale price. 

13 In the matrix algebra notation of the input-output table the vector is derived from 

(Pmii B -- Py Y) (I-D (I — #) B) ! D where Pm 

is an import price vector, 1 a diagonal matrix of import coefficients, B a matrix of factor inputs, 
Py a primary factor price vector, Y a diagonal matrix of primary inputs, and D a matrix of industry 
market shares. This construct assumes imports constitute the same proportion of total domestic 
supply no matter what their end use. The union labor, total labor, and import shares are calcu- 
lated in turn by setting their respective prices equal to one and all other prices equal to zero. The 
impact of specific price changes is calculated similarly by setting the specified price vectors and 
adding the results to the initial values. 

14 Data for commodities where output or final absorption (consumption, investment, and 
government expenditures) exceeds $250 million are presented in Tables B-1 and B-2 in Appendix B. 

15 The figures used for the GNE deflator strictly measure only the price index for domestic ab- 
sorption (consumption, investment, and government expenditures) since to include imports would 
nvolve offsetting double-counting. 
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should yield a relatively large increase, 15 per cent of the actual change under 
the fixed margins assumption, since it presents the most “‘open”’ model of all 
the projected patterns.16 

Alternatively we may relate this increase to the actual foreign price rise to 
obtain the ccefficient of Canadian price dependence proposed in chapter 2. The 
elasticity of Canadian response to foreign price changes, under assumption (L), 
is then 0.22 or 0.15, depending on whether we use the actual Canadian import 
price deflator or the adjusted U.S. wholesale price index as our foreign base. 
These may be viewed as upper limits to our measure of price dependence. Allow- 
ing some independent adjustment of margins will reduce the ceefficient further 
since the figures with margins fixed in relative terms are universally higher than 
those with independently-adjusted margins. This is due to the fact that trade 
and transport services have a substantially lower import content than most other 


sectors.17 
Tests of the Hypotheses 


To test whether the ccefficient of price dependence is a valid measure, the 
hypothetical price increases for individual commodities must be compared with 
their actual price changes. Unfortunately data are not available for most retail 
prices at the level of disaggregation used in the study. Using wholesale prices 
allows us to check on the validity of the producers’ prices only. Even here we 
were able to obtain roughly comparable price series!8 for only 200 of the com- 
modities, accounting for some 47 per cent of total Canadian absorption. Simple 
linear regressions were run using the actual 10-year price change as dependent 
variable and hypothetical price change under each of 1119 alternative specifica- 
tions (with margins fixed in relative terms wholesale and retail price changes are 
the same) as the independent variable. 


An attempt was made to take into account the relative importance of each of 
the commodities by weighting each observation alternatively by value of pro- 
duction and by value of imports. Weighting of the observations is necessary if 
we wish to interpret the regression coefficient as a measure of price response 
corresponding to our price dependence index. The ceefficient is a weighted 
average of actual to predicted price changes. The weights were chosen arbitrarily 
since, although some weighting scheme seems desirable, it is not clear how we 
evaluate relative importance in this context. As a test of the alternative open 
economy model actual U.S. price changes (adjusted for exchange rate changes) 


16 Roughly comparable figures for changes in the CPI from the Wonnacott study (op cit) are as 
follows: 1) all foreign prices rise by 10 per cent, matched by ‘“‘international” prices in Canada; 
other Canadian prices rise with import content: .039; 2) only U.S. imports rise by 10 per cent: .036; 
3) Canadian wages rise with CPI: .055; 4) Canadian wages rise 10 per cent: .067. 

17 In fact prices of services have risen more than those of goods in Canada as in most countries, 
since productivity increases in output of the latter have offset some of the rise in factor costs. Such 
behavior is inconsistent with inflation rising solely from import cost-push. 

18 Most are actually industry selling price indexes whose coverage is not exactly equivalent to 
the commodity designation. The ISPI includes only commodities produced domestically by the 
major supplying industry. 

19 Specifications J and K were not tested since they postulate pricing patterns contrary to fact. 
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were also included in a separate regression. The expected ccefficient of the latter 
set gives us the coefficient of price dependence under the common market 
assumption. The closer the value is to unity the more are Canadian markets tied 
to those in the U.S. The ceefficients of the hypothetical price changes, on the 
other hand, are inverse measures of price response. If some factors additional 
to the imported inflation are at work, the value of these ccefficients should exceed 
unity. The results, with constants2? not shown, are presented below in table IV. 

The following general points stand out. Using actual U.S. price changes for 
all imports performs better than when they are confined to U.S. imports only 
or when average price increases are used. Adjusting union wages increases the 
explanatory power of the regressions, and adjusting all wages increases it further 
still. The final two “international market influence” hypotheses perform about 
as well as the “total wages adjust” set. Weighting the observations by production 
improves the fits substantially and weighting by imports provides some further 
improvement. In the first two weighting schemes, actual U.S. price increases 
perform substantially better than any of the hypothetical price changes. In the 
last set their performance is slightly better. This strongly suggests that the effects 
of foreign inflation on Canada operate much more directly through market 
forces than through the cost-push forces postulated in our input-output models. 
This conclusion is reinforced when we consider that use of imports as weights 
in the last set biases the results in favor of these goods which are imported 
directly rather than having a large intermediate import content. The bias is 
even more pronounced under schemes (L) and (M) where large (relative) import 
volumes cause the domestic price to change with that abroad. 


The pattern of the coefficients themselves is far less consistent. We can reject 
the negative coefficients under (A), (D) and (G). These nonsense values may serve 
to confirm the inappropriateness of treating foreign inflation as an across-the- 
board phenomenon. In general the ccefficients lie considerably below the expected 
minimum value of unity. Only the production weighted set gives expected results. 
Actual U.S. price ceefficients are well above the elasticity of approximately 0.2 
arrived at earlier by using the cost-push calculations. While the difference may 
be explained by the predominance of traded goods in our sample, giving an 
upward bias to the price dependence measure estimated by our regressions,?! it 
is interesting to note that earlier work on time series of aggregate price indexes 
also showed higher ceefficients, ranging up to unity for the CPI as a function of 
the same U.S. index.?2 

All of this tends to confirm the common market hypothesis rather than the 
cost-push explanation of imported inflation. Further evidence is provided in the 


20 In the weighted series the constants were replaced by the weights which themselves proved 
typically highly significant, particularly in the production-weighted series, thus accounting for some 
of the high R2s. 

21 On the other hand a downward bias will be imparted to the extent that our price variables 
themselves contain some measurement error. 

22 See Ronald B. Bodkin and others, Price Stability and High Employment: The Options for 
Canadian Economic Policy: An Econometric Study, Ottawa, Queens Printer, 1966. (Economic Council 
of Canada, Special Study No. 5.) Especially pp. 86-88, 100-2, 145-50, 166-70, 184-8. 
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disparity between the hypothetical increase in the implicit export price deflator 
and the actual change. Under the cost-push assumptions export prices show 
negligible increases in most cases since, by definition, they come from domestic 
production only. Even when export prices rise to match U.S. increases for the 
major export sectors (assumptions (L) and (M)) the change is less than half 
the actual value, which matches that of the implicit import deflator. 
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chapter five 


SUMMARY AND CONCLUSIONS 


The spread of inflation across national borders can occur through various 
channels independently or via mutual interaction. The theoretical considerations 
presented in chapter 2 offer many alternative explanations for the phenomenon 
of imported inflation. Prices can move together in two economies whether the 
markets are perfectly competitive or subject to discretionary pricing on the part 
of individual sellers. The pressures on the demand side will contribute to this 
simultaneity since increased demand for a commodity in one country will 
generally spill across its borders. The linking of prices through common markets 
will be reinforced if national governments pursue stabilization or counter- 
cyclical policies of similar direction and magnitude. 

It would be a difficult task to disentangle all of these strands which weave the 
Canadian economy to its trading partners. This study has not tried to do so but 
rather has concentrated on one particular strand, the upward pressure on 
Canada’s prices arising from the increased cost of imports. This increases prices 
directly through the prices of imports of finished goods and indirectly through 
the costs of intermediate goods which are processed further in Canada. These 
cost-push effects were calculated for a highly detailed breakdown of Canadian 
GNP for 1961, using American price increases over the decade of the sixties. 

While this disaggregation increases the plausibility of the estimated effects of 
price increases for imports, the model retains several assumptions which restrict 
its generality. Of these assumptions, all of which fall under the general heading 
of ‘‘no substitutability’, the most fragile is that imports and domestic output 
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of any given commodity continue to be used in fixed proportions despite the 
change in relative price. This fixity of ratios is a necessary assumption in the 
absence of reliable estimates of substitutability! among commodities as inputs 
and end products but it does severely constrain the outcome of the exercise. 
It ignores the effects which price changes have on demand and the quantity 
purchased. The resulting change in production volumes may have further effects 
on unit costs thus invalidating our initial measure. In a general equilibrium 
setting, when all markets are experiencing price changes the interaction will 
compound these effects. 


The substitution effects of changes in relative prices typically occur only with 
a lag and are likely to become more widespread the longer such changes endure 
and the greater the discrepancies they generate. It is thus important to em- 
phasize the short-run character of the empirical exercise conducted here. Al- 
though we have used price changes spanning a decade we have implicitly com- 
pressed them into a period too short to permit adjustments on the quantity side. 
Over the course of a decade it is unreasonable to assume that such responses 
would not occur. 


The actual calculations of changes in individual prices yield estimates of 
approximately 20 per cent as the amount of foreign inflation which is “passed 
on” in the form of higher Canadian prices. They are hypothetical changes and 
as such provide no evidence on the validity of the cost-push theory. This requires 
testing the hypothesis against the actual changes which did take place. While 
most of the hypotheses which could be tested were found acceptable, the ““best”’ 
were those which introduced elements of international price linkages on the 
output side rather than the input side. And a test of the alternative hypothesis 
that Canadian output prices are determined by American output prices (without 
specifying the mechanism by which this occurs), rather than prices of Canadian 
imports, produced statistically more significant results. The conclusion seems 
inescapable that cost-push is a distinctly secondary source for the transmission 
of foreign inflation to Canada. Whatever the connections between markets in 
the U.S. and Canada they are more powerful in determining Canadian prices 
than are the effects of increases in the cost of imports per se. 


The Long-Run Impact of Foreign Inflation 


Regardless of the mechanism which links Canadian prices to those abroad it 
is clear that the open economy model of chapter 2 becomes more relevant the 
longer we extend our time horizon. While competitive forces may be weak in 
the short run, persistent price differentials cannot be sustained indefinitely. They 
create profit-making incentives for adjustment and reallocations of production 
and consumption patterns which in turn eventually eliminate the differential. 
Even genuine monopolistic price setters have no incentive not to match foreign 
price increases which persist over time. Thus foreign price increases must be 
matched at home if the exchange rate is not altered to compensate. 


: Statistics Canada has plans to publish annual additions of the input-output table which will 
provide the necessary material to overcome this deficiency. 
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These forces which serve to equate prices at home and abroad for goods traded 
internationally will also eventually spill over to domestic commodities which 
do not face international competition. Prices of factors producing such commodi- 
ties will respond to factor price changes in the traded goods sector. Demand 
pressures, as substitution of the cheaper non-traded goods occurs, will also force 
prices up. In the absence of a shift in relative prices concomitant with the foreign 
inflation, equilibrium can only be restored by all domestic prices rising in pro- 
portion to keep pace with inflation abroad. A country too small to influence 
international markets is ultimately going to be dominated by them and must 
accommodate the foreign inflation by allowing its prices to rise or by allowing 
the value of its currency to rise. Equilibrium cannot otherwise be achieved. 

Since individual prices are constrained to match those abroad, it follows that 
government policy must acquiesce to market forces or face the disruptions that 
a situation of permanent disequilibrium entails. Even this option may not be 
open if the disequilibrium is compounding over time, for the market system 
would then eventually collapse. The alternatives to preserve stability, then, are 
reduced to using monetary policy to ratify domestic inflation equal to that 
abroad or allowing the exchange rate to appreciate to offset the effects of foreign 
inflation on domestic currency prices. 


The Role of the Exchange Rate 


In all of the theoretical models of imported inflation that we have discussed, 
the fixity of the exchange rate has proved a necessary condition for domestic 
prices to be affected. In this sense we can call a policy of pegged exchange rates 
the villain of the piece. In fact we can also assert the converse, that a flexible 
exchange rate would eliminate the problem. Foreign inflation will cause an 
appreciation of the rate and domestic prices will be unaffected.2 This is not to 
say that a flexible exchange rate would insulate us entirely from foreign price 
changes. As pointed out in chapter 2, relative price changes would, and when 
they reflect real structural phenomena should, lead to adjustments in domestic 
production and consumption patterns. A flexible rate would only insulate us 
from any drift in foreign prices on average, which presumably is the goal of any 
policy directed against foreign inflation. 

The empirical evidence on the cost-push model seems to confirm these theo- 
retical considerations. When exchange rate appreciation is allowed to offset the 
increase in import prices the effect on the Canadian price level is negligible. 
Additional research on the behavior of Canadian prices during the 1950s when 
the exchange rate did float would help in ascertaining the practical relevance of 
this conclusion. Such a study might be difficult, however, in view of the similarity 
in monetary and fiscal policies over the period, but sufficient disaggregation and 


2 Exchange rate illusion, where individuals ignore the exchange rate when comparing Canadian 
dollar and American dollar prices, might lead to different conclusions, but it is unlikely that this 
could ever be more than a very temporary phenomenon. The dependence of capital flows on inter- 
national differences in rates of inflation or exchange rate changes might also provide proble.s in 
periods of temporary disequilibrium. 
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examination of individual price series might still permit the divergent influences 
to be disentangled. 


Policy Considerations 


Clearly the primary policy conclusion of this study is that a flexible exchange 
rate is the best, and ultimately the only protection against foreign inflation. 
How effective it would have been in the 1960s—that is what percentage of Cana- 
dian inflation would have been avoided—depends on what estimate we accept 
of the amount of inflation actually imported. Figures from 15 to 100 per cent 
have been cited, their appropriateness depending on the relevant time horizon 
as well as the transmission mechanism. 

But it is clear that the depreciation and pegging of the Canadian dollar 
in 1962, while providing a stimulus to Canada’s export sector, also laid the 
groundwork for some of the inflation which occurred in the late 1960s. This 
could have been avoided if the exchange rate had been permitted to rise earlier 
than in fact actually happened. 

Although there may be other costs associated with a flexible exchange rate 
regime it is a very effective device for moderating, and a necessary device for 
eliminating, an upward movement of the domestic price level when the rest cf 
the world is undergoing inflation. 

Conversely a pegged exchange rate permits no solution to the problem. While 
it is possible to control domestic prices in the short run even with a pegged 
rate, such a policy must exacerbate market disequilibrium and ultimately 
cause greater problems. The first impact of increases in prices abroad is likely 
to be reflected mainly in price levels, with little effect on resource use. But ex- 
tensive interference with individual markets which results in the elimination 
or price changes in the short run, and thus succeeds in achieving the goal of price 
stability, may prevent the proper allocation of resources in the long run. Thus 
it would fail, at possibly far greater cost, in achieving the goal of properly de- 
fined “‘full’” employment. Moreover, in the long run even price stability would 
not be achieved. 

Exchange rate flexibility solves all of these problems simultaneously. 
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APPENDIX A 


THE EFFECTS OF FOREIGN INFLATION ON CANADIAN OUTPUT 


Increases in foreign prices will generate pressures for shifts in resource allocations as long as 
domestic prices do not rise pari passu. Even with compensating exchange rate changes, relative 
price movements will still lead to shifts in comparative advantage. While such movements are 
not strictly inflationary phenomena it may be that larger relative price changes occur when the 
absolute price level rises than when it does not. In any event the American inflation of the 
last decade has been associated with large changes in relative prices. The effects of this combi- 
nation are less likely to be confined to price increases than in a classical inflationary model. 
There will be stronger incentives for Canadian producers to respond to differential price 
changes abroad by moving resources into the production of commodities whose prices abroad 
have risen substantially relative to input costs in Canada. 


To measure the impact of such price changes would require estimates of substitution and 
supply elasticities which are not yet obtainable at the level of disaggregation of this study. 
However to obtain some idea of the possible resource allocation involved, output changes 
were projected for each “traded’’ commodity, assuming that product prices are set on inter- 
national markets, labor costs rise with the CPI (scheme H), no factor substitution occurs, 
and all supply elasticities are the same. Elasticities ranging from 0.2 to 25 were used and output 
changes were measured assuming alternatively that exchange rate appreciation did or did not 
take place to offset the total increase in import costs.! The overall effects for the four extreme 
cases are presented in table A-1. 


The effect could be quite substantial in a situation of wide-spread excess capacity. With a 
supply elasticity as large as 25 the resulting shift in resources and expansion of output would 
come close to tripling GNP. Even with fully compensating exchange rate changes GNP would 
expand by one-fourth. Such an outcome is unlikely, of course, for the range of unemployment 
rates observed over the last decade but it does indicate the potentially powerful effects of 
foreign inflation proceeding at uneven rates on the structure of the Canadian economy. How- 
ever even large expansion of output would moderate price increases (and base-weighted price 
indexes) in Canada in the longer run only to the extent that imports of particular commodities 
were displaced entirely. 


TABLE A-1 


Change in Output at Producers’ Prices under Assumption H with no Factor Substitution 


(In billions of dollars) 


SLIDDIVpELASLICICY ce cane tere Rec toeneeeseaa ee w2 2540 a2 2500 
IERCHAN POs IN ALG eer eee erent cet sae nies Remains Unchanged Appreciates 
Gross Expansion (445 commodities)........ 8 12671 — inti 
Gross Contraction (159 commodities)...... — 14.3 — (1) 
Net Effect on Traded Commodities.......... 8 111.8 — 13.8 
Net Contraction of Non-Traded 

CEOMMOCItICS mere te ee eee oz 36.0 — 3.8 
Net Change in Production..........)...2-:..-:--- 6 TENS —- 10.0 


1 Strictly the wage rate increases under assumption H apply only when the exchange rate is 
pegged since otherwise the CPI is virtually unchanged. 
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APPENDIX B 


THE DATA 


The primary source for material for this study is the 1961 Canadian Input-Output Table and 
the terminology used here has been borrowed from that source. The methodology and con- 
cepts are presented with the published data.1 The data used here are more disaggregated,2 
consisting of the 1961 flows broken down into 644 commodities and 187 industries (the ‘“‘work- 
sheet level’? in Statistics Canada terminology). Table B-1 presents the data on production, 
absorption, inter-industry flows, and factor shares for all commodities in which the value of 
production or absorption exceeds $250 million. Table B-2 presents the corresponding price 
changes under selected cost-push assumptions and the actual Canadian and U.S. price changes 
for the 1960s. 


1 Canada, Dominion Bureau of Statistics. System of National Accounts; Input-Output Tables. 
The Input-Output Structure of the Canadian Economy, 1961, Ottawa, Queens Printer, 1969, 2 vols. 
2 Revised National Accounts—Ist Quarter 1970 DBS data published on revised bases 1968/69. 
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Cuivre et alliages.................. 
Aluminium et alliages.......... 
Machineries spéciales............ 
IAUILOIMODICS seen ee 
Mazout pour moteutr............ 
IMA ZOU Tere erat eee 
GOnsicuCuOl ye ete 
siranspOriacricne. 
Transport maritime 
CliuUVid eres ne 
Transport ferroviaire............ 
Transport routier.................. 
Téléphone, communications 
Plectricité.47.:.ccsyarstvcscots. 
Commerce de gr06................ 
Commerce de détail.............. 
Services financiers................ 
PASSULALICES 2) oe eater 


Marge sur les boissons 
AICCOLISEES eae ae ees 
Services personnels................ 
Piéces de machinerie............ 
Fournitures de bureau.......... 
Marges sur les transports.... 
Voyages, loisirs...........00...000 
PUD Cite ee steer 
Réparations de machines... 


8En utilisant une classification nettement plus large 


PIndice spécial calculé 


610 
614 
617 
620 
621 


622 
623 
631 
632 
634 
636 
637 
638 


“Indice des prix a la consommation 
@Indice de déflation implicitement contenu dans les comptes nationaux 
IOCC: Numéro de la classification par marchandises des tableaux de relations interindustrielles 


.049 
.046 
pias) 
.033 
.033 
.O17 
.029 
.017 


.062 
.022 
O11 
.010 
.009 
.013 
.008 
.009 
O15 
.007 
.008 
.044 
O15 
.O15 


O15 
.009 
.076 
.031 
.021 
.016 
.046 
.023 


.054 
.052 
.230 
.037 
.038 
.021 
.041 
.030 


.065 
.028 
.022 
.016 
.014 
.028 
.023 
.016 
.022 
.014 
.014 
.056 
.028 
.027 


.028 
.022 
.084 
.041 
.029 
.027 
.059 
,037 


.022 
.020 
141 
= 03) 
— .016 
— .043 
.006 
— .001 


:015 
.001 
— .001 
.001 
.001 
.001 
.001 
.003 
.007 
.001 
.000 
.025 
.002 
.001 


.001 
.025 
.005 
001 


BOZZ 
.008 


.047 051 .022 
045 .050 .020 
171 178 . 106 
5025 (03209017 
.015 -029 —.005 
.016 502 1.032 
.028 .038 .006 
.016 502706 —- 001 


.059 .061 O15 
.019 .024 .001 
.010 019 —.002 
.009 .014 .001 
.008 .012 .001 
.012 .024 .001 
.007 .020 .001 
.008 .014 .003 
.014 .014 .007 
.007 .012 .002 
.008 .013 .000 
.044 .054 .025 
O15 .025 .002 
.014 .024 .001 


.014 .024 .000 
.008 .018 —.001 
(O75 .082 .025 
.030 .039 .005 
.O18 .024 .001 
.016 025 —.001 
045 .056 .022 
FOZ3 .034 .008 
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TABLEAU B-2 


Augmentation procentuelle des prix des principaux produits et services selon différentes hypothéses (Voir texte) 


Variations de 


prix réelles Avec marges fixées Avec marges s’ajustant 
1959-1969 en termes relatifs de maniére indépendante 
Numéro ee 

Produit ou service IOCC Can. E.-U. B E H J L B E H J L 
BOvins, tee ee eee 1 .366 .285 .012 .012 .017. —.007 .012 .012 .012 .016 —.007 .012 
Porcs seer eee 3 .366 .546 .O11 .012 .018 —.007 O11 O11 .012 .017 —.007 O11 
BIG ie sot eeccnten cess 8 1055 =2259 O11 .012 .018 —.007 O11 O11 .012 .017 —.007 O11 
Lait snontralténeeee ce. 10 — .336 O11 .012 .018 —.007 .O11 O11 .012 .017 —.007 O11 
BOIS DIU tsetse 25 — . 1882 .020 .024 .036 .005 .020 .020 .023 .033 .005 .020 
PAtexdesbois4e. 2s: 4i see 27 — . 1882 .016 .020 .032 .003 .016 .016 .029 .029 .003 .016 
Minerais radioactifs.............. 33 — a .019 .022 .028 .008 .019 .019 .021 .026 .008 .019 
Minerais:divers:.42..2420%.- 32 ao .2102 .034 .037 .042 .013 .210 .034 .036 .040 .013 .210 
Pétrole: brut me 38 — .075 .041 .041 .044 —.026 .075 .041 .041 .043 —.026 .075 
Vid ndemeare Oe Ieee 52 561 .367 .025 .028 .037 .006 .025 .022 .024 .032 .005 .022 
NV claillowere eer the 9 rn 65 .053 —.051 .007 .009 .020 —.009 .007 .007 .009 .019 —.008 .007 
Teartetraltesmerees 6 eee 67 389 .263 .013 .016 .024 —.003 .013 .012 .014 .021 —.002 .012 
Paine ee eee 97 .302 .224 .017 .020 .033 .000 .0O17 .O15 .017 .027 .001 .015 
Boissons alcoolisées.............. 120 .102 .087 .043 .045 .048 —.021 .087 O11 .013 .030 —.005 .022 
Riéte Seer ree 124 ae! .200 .019 .025 .032 .000 .019 O11 .014 .026 .000 O11 
Gicatettcswmett. ce 127 Qide Mene33 .020 .025 .032 .002 .020 .007 .010 .027 .001 .007 
Chaussures et bottesencuir 145 .284 251 .034 .039 .052 —.003 Sime .022 .025 .037  —.001 .147 
Vétements de dessus............ 202 — . 154% .O15 .021 .031 —.025 .O15 O11 .024 .024 —.014 O11 
Boiside.charpente=, sea. 210 .204 241 .046 .050 .062 .018 .046 .032 .035 .045 O11 .031 
Meubles de maison.............. 224 .230 .226 .036 .040 .052 .004 .226 .024 .026 .037 .003 .136 
PALewpapicl Seer asee 229 .085 —.027 .007 .014 .019 —.026 .007 .007 .012 .016 —.026 .007 
Papier-journalmaresecte eee 230 .138 .087 .014 .022 .028 .001 .014 .013 .018 .024 .001 .013 
enrtOnSW ee es 243 . 133 .097 .013 .019 .027 —.010 .013 O11 .015 .024 —.007 O11 
imprimericae are. 254 — .204¢ .028 .034 .045 .008 .028 .025 .029 .040 .007 .025 
Revenus de publicité............ 256 — .550° .036 .041 .053 .020 .036 .036 .040 .050 .020 .036 
Nickehtate ea fs 279 = —- .037 .042 .048 .018 .037 .037 .041 .047 .018 .037 


SHOIGNAddV 


Sv 


Services fimanciers.2.0:......2.....0s0cse52 608 1 428.2 239.1 15.7 7.5 1 080.9 1 080.9 .005 .036 .214 .027 
ASSUTADCOS Feet ance css 609 868.6 387.8 22.0 20.3 479.1 479.1 .023 .054 .210 .026 
LEOVCrS eee ence ee 610 4 609.5 1 054.9 .O 0 3 554.6 3 554.6 .000 .034 .220 .030 
Er VICESICG Santee sot... ee 614 585.3 0 0 0 585.3 585.3 .000 .056 .195 .031 
Services pour les affaires.................. 617 561.4 444.8 5.0 66.1 bid <8 177.8 . 106 . 143 Poin .030 
Logementex ete eee 620 264.2 125.0 0 0 139.2 139.2 .000 .086 394 .083 
RED aS error Pere hes 621 1 165.8 184.9 0 0 980.9 989.9 .000 .084 .400 .079 
Marge sur les boissons 

AICOONSEES Beer ee Aisne SS 622 274.7 38.4 A) 0 236.3 236.3 .000 .086 .399 .076 
Senvices personnels... 4... 623 259.4 29 0 .O 258.6 258.6 .000 .065 -409 .035 
Pieces desmachinerie............. 631 Pe 18he5ei 18155 .O 0 .0 0 .000 . 364 241 117 
Fournitures de bureau........0..00.0000... 632 335.7 335 .O 0 0 .O .000 171 .326 171 
Marges sur les transports................ 634 te 72252: 921.8 322.6 .0 477.4 0 .000 .078 2ee 351 
WOvapesMOISICS ) tere cer. se 636 635.1 635.1 .0 0 0 .0 .000 .108 .347 .102 
RublicitGrwres sete tc cr cae 637 642.0 642.0 0 0 0 0 .000 . 143 .404 .201 
Réparations de machines................ 638 a8 782 397.2 0 .0 .0 0 .000 .098 .431 .099 
Total—Produits et services 

indiqués ci-dessus 

(en milliards de dollars)................ 45.4 19.1 4.8 1.6 30.7 O12 
Total—Tous les produits et les 

services 

(en milliards de dollars)................ 74.3 34.5 7.4 hed 39.8 39.8 


ee eee ee eee eee ee 


IOCC: Numéro de la classification par marchandises des tableaux de relations interindustrielles. 
Prod.: Production 
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TABLEAU B-1 (fin) 


Statistiques de production des principaux produits et services—1961 


(millions de dollars) 


Consommation Main- 
intérieure dceuvre Main- 
Ventes Part de Contenu non- d’cuvre 
Prod. Interméd. Export. Import. Aux Aux Yimport. importé syndiquée syndiquée 
Numéro. ——————— ee prixa prix du de l’uti- 

Produit ou service IOCC Au prix a la production la prod. marché lisation Aux prix a la production 
Meubles de maison................::00 224 192.4 ee 1.1 19.6 189.9 320.3 .093 .242 369 .150 
| EY COME 6:0 (ogee Mera oe ee 229 390.8 62.4 338.9 10.4 m0) .0 . 166 .250 .140 .240 
Papier-jourmal..............ccecceeeseeeieee 230 807.6 71.4 734.6 Pa | ot XS .002 .102 .169 .287 
CeapLONS eee ee rere anes 243 328.8 316.1 15 10.9 19.5 26.5 .032 .174 soit BP eye: 
Raala)giealere heneeew en ey ca teee coor remo reer 254 314.3 310.1 2.9 plat) 25.6 29.3 .074 153 Be fey .209 
Revenus de publicité................0.+ 256 267.6 267.8 9.0 11.0 2.0 2.0 .041 119 369 215 
NICK ele ten eee Sine ese 279 350.3 5955 299.6 0 0 0 .000 .149 181 .197 
Cuivre ct alliagese yc ee 280 489 .3 337.1 149.2 rae | 4 4 .055 195 iv] . 186 
Aluminium et alliages................05 283 264.8 62.3 198.1 4 0 0 .006 LO 181 .195 
Machineries spéciales................00+ 360 3221. 276.5 50.4 386.0 383.1 510.1 .549 .623 .146 .081 
AMITOMODIICS 2 eee ersten terranes 372 698.5 .0 17.9 yA S4tcis te 21722 .203 .483 EIS .196 
Mazout pour motew...............00 437 538.4 300.0 2a 5.1 243.8 747.3 .009 .366 .143 .039 
Maz OU ee neon 438 S153 301.3 3.0 90.9 292.1 394.1 .150 .456 e123 .034 
CONSITUCION See eee 582 6 994.3 1 052.4 0 0 5 941.9 5 941.9 .000 .142 381 188 
Transport aérien..............c.0.--eo0eseee- 583 663.6 138.8 1.0 .O 123.9 123.9 .000 .098 .398 .185 
Transport maritime et fluvial.......... 586 301.0 198.5 129.0 40.0 13.5 USP) .189 .274 .071 .185 
Transport ferroviaire...........-.:.-+++ 588 1177.2 1 068.9 34.0 .0 74.3 74.3 .000 .060 . 166 .489 
Transport routier...............::eee 589 849.2 783.9 0 0 65.3 65.3 .000 .O71 347 .120 
Téléphone, communications............ 597 732.5 369.0 3.0 TPS 367.7 367.7 .010 .029 .180 .208 
Pilectricit@se erates: 598 1 107.7 659.3 14.8 1.4 435.0 435.0 001 .029 .142 .140 
COMMETCE EN ZIOS...........eeceeeeeeteees 603 2 700.6 1 335.1 111.8 .0 1 228.9 0 .000 .077 .474 .076 
Commerce de détail...............0: ee 606 3 501.3 340.0 A) 0 3 161.3 132.8 .000 .042 .465 .056 
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TABLEAU B-1 


Statistiques de production des principaux produits et services—1961 
(millions de dollars) 


Consommation Main- 
intérieure d’euvre Main- 
Ventes —_—_——__—_——_————- Part de Contenu  non- d’ceuvre 
Prod. Interméd. Export. Import. Aux Aux Vimport. importé syndiquée syndiquée 
Numéro. prixa prix du de l’uti- 
Produit ou service 1OCC Au prix a la production la prod. marché lisation Aux prix a la production 

PO VILS re eet er nea rss ioe Sates 1 632.2 509 .4 60.8 1.4 31.8 a2e2 .002 .139 .179 .037 
[eget OR PO ee eee 3 303.9 285.9 1.5 .0 14.4 14.8 .000 . 137 ogo .037 
| 3) foe eae al a irarts oie Re 8 432.3 184.2 $78.7 .0 .0 .O .000 aa BE .179 .037 
MeattemlONe tral le men eee eee ee scss, 10 52323 498.8 .O .0 24.2 2A .000 mee .179 037 
IBOISOUUIS arene eat cian crnet 25 303.7 314.4 6.3 10.2 0 0 .033 .118 .360 .150 
Paterde: boissons 27 360.4 343.9 25235 3.6 .O .0 .008 .096 .369 153 
Minerais radioactifs...........0..cccceeee 33 271.9 68.9 200.1 .0 .0 .0 .000 .080 . 180 . 104 
IVI er aISIOIVerS 2c nee cee 32 595.5 614.0 42.0 76.1 .0 0 121 .161 .059 .128 
PEtroOles DLL eee een: 38 53.52. 1 Ss 162.6 357.0 0) .O .492 .509 .102 O11 
AgeiGGlh Vee ee ee 6 eee 52 So5md 242) 2025 26-1 603 .2 744.5 .031 .147 .279 .066 
WV Olallle erent tte te a 5, Hs, 65 228.4 52.3 Pd ayat 178.8 209.3 .024 Ag laa 2302 .065 
Laitetraite ere eee 67 318.5 51.3 .0 .0 263.7 308.6 .000 .119 .243 Riis 
Bainter eee. eee ee: 97 241.7 327 8 4 206.1 277.6 .002 .128 .390 .124 
Boissons alcoolisées.........0.....cc0ccc00- 120 168.7 23.0 81.0 49.1 98.9 424.0 ee] .488 .100 .095 
BiGl ee rete. eee tetas te 124 235.0 6.3 4.2 8 219.8 456.0 .004 .146 ease $220 
Gigaretics ere ree st, 127 176.5 0 4 Pie é) 177.4 624.7 .013 141 .229 .180 
Chaussures et bottes en cuir............ 145 178.9 1.1 3.4 18.1 190.1 330.1 .092 .280 .387 .166 
Wetements de dessus:y:......--:50-:- 202 452.2 4.5 3.0 32.3 468 .3 824.5 .067 .309 .285 e212 
Boisrdecharpente= ee ee. 210 568 .2 263.6 326.4 S Wha, 175: 2.4 sa EIS .214 .362 .153 


IOCC: Numéro de la classification par marchandises des tableaux de relations interindustrielles. 
Prod.: Production 
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TABLEAU IV 


Régression des variations réelles de prix en prenant pour variables indépendantes des variations de prix hypothétiques et 


Variable Indépendante 


Hausse réelle des prix aux 


Etats-Unis 


Non-pondérée 


Coefficient Statistique T 


les variations réelles des prix aux Etats-Unis 


2.8 
4.1 
320 
a 
4.2 
3.0 
2D 
4.3 
3.6 
3.3 
3.9 


9.8 


Pondérée en fonction de 


la production 


Coefficient Statistique T 


— .843 
1.108 
L323) 

eS 
1.002 
1.117 

— 747 
L220 
1.324 

.002 
1.104 


. 768 


Zo 
1.9 
ia7 
2.4 
ey 
PS 
1.8 
Dae 
19 

0 
1.9 


O22 


Pondérée en fonction des 


Coefficient Statistique T 


importations 


3.0 
L079 
9.8 
220 
10.8 
92S 
Doi 
1059 
O28 
Pa 2 
10.3 


13.8 
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Augmentation procentuelle d’indices de prix choisis, selon différentes hypothéses, en supposant que les marges s” 


A 
TPGeRotaleretes ests es notes castes .046 
TRG eAIIMEDIUS Bee ooo pce see .053 
TPG: Boseien tae oy cats ee sneer .036 
TPG: Vctements: eco reo eee .056 
TR@ Transports secretes eee .061 
TRG Sate se ee en see .001 
TRG ems i0s Beta eee ees eo ences .073 
TPG: Tabac et Alcools re i. .20-<- .022 
ID imp. de déflation de la DNB.... .045 
ID imp. contenu dans hyp. C.......... .044 
ID imp. contenu dans hyp. l.......... .065 
ID imp. contenu dans hyp. G........ .023 
ID imp. contenu dans hyp. X........ .000 
ID imp. contenu dans hyp. M........ . 300 


TABLEAU III 


ajustent de maniére indépendante 


Augmen- 
tation 
réelle 

K iv M_ 1959-1960 
.004 030 017 306 
—.002 .047 025 .328 
O11 017 = .012 .294 
— .012 040 014 294 
—.007 .015 .014 .240 
000 8.000 000 415 
010 .096 036 321 
—.001 .O011 .009 .289 
016 =©.034_~—-.015 304 
001 .031 8.017 .249 
.009 055 037 pa pe 
.088 .021 .012 571 
021 079 ~=.068 202 
.000)=— «131 31 . 209 
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TABLEAU II 


Augmentation procentuelle d’indices de prix choisis, selon différentes hypothéses, les marges étant supposées fixes en termes relatifs 


Augmen- 
tation 
réelle 

A B C D E F G H I J K L M_ 1959-1969 
IPC Totale trea tee oe eee .066 .023 .021 .076 .026 .025  «.103 .035 .034 —.006 001 .043 § .023 306 
PEG AT MCU ts os, to Mensa .066 .031 .018 .073 .033 .020 .096 .041 = .028 .002 —.003 .064 ~~ .031 .328 
TEGO RCC cancers encarta: (047 = .015) 2024 4.055.018) 4027 9.082" 2029. “20360 ~—,005 .009 .025  .0O15 .294 
TPG? Y Clements ge reacties. eae (089 5" 202" 2007 102 © .0255 “.OLl &.132% .035° 2020"  — 01S S02 006 maaan) .294 
TR@e Transports eer cet aes aoe 100 ~.023. 4017 «= 4.113 028 021° «6 126- ~.033' 2025 —,020 = 014 2.028 2075 .240 
TRG Sante eee es ets en eae’ .001 .000 .000 .001 .000 .000 8.002 @.001 ~~ «001 .000 .000 .000  .000 .412 
UP USe EOISIUS senede eit ci Siesde ti catets asrereees 107 .045 .042 .118 .048 .045 .137) = =©.054) = =©.051 =—.002 .008 .108 .045 321 
TE Pabac-ctoAlcools... 4a..saencate: .059 .023 .014 #.073 .028 ~« 86.018)« «=6.094)6=|— 035 s(«w024 ss — .003 )=0— .005 Ss. 031~—S 023 .289 
ID imp. de déflation de la DNB.... .061 .026 .034 .070 .029 .038 .102 .040 .038 ##—.001 .016 .046 § .026 304 
ID imp. contenu dans hyp. C........ .064 .023 .018 .072 .026 .021 .097 .034 .029 —.005 —.002 .044 ~~ .023 .249 
ID imp. contenu dans hyp. l......... .076 .045 .036 .088 .049 .040 = .117 = =.059 ~=.050 012 013 .068 ~=.045 eS 
ID imp. contenu dans hyp. G........ .028 .013 .096 .038 .017  .100 .100 .039 ~~ .121 .001 .088 .024 .013 .571 
ID imp. contenu dans hyp. X........ .000 6.000 «©.004 — .046—S(i«w022—‘«C«‘COBB—‘Ci«w‘z04—“(iés‘«i«w 4D. .003 “O21, 079" = <068 .202 
ID imp. contenu dans hyp. M........ 300 6.131 .094 §6©.300~=.131_—S( 094s w300——=‘i«wd3S «L094 .000 .000 .131 ~~ .131 .209 
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